Genetic and sociocultural components of high blood pressure.
The cardiovascular diseases exert widely differing contributions to the total burden of mortality and morbidity in extant human populations. To a large extent these differences are a reflection of the variable distribution of specific antecedent risk factors. For one such risk factor, blood pressure, there is considerable variability in its distribution between different ethnic groups, especially between traditional and nontraditional societies. Intensive epidemiological studies in Western societies, together with a number of cross-cultural comparisons, suggest that the major determinants of high blood pressure are likely to be a constellation of sociocultural factors, with genetic determination being limited to the interaction between genotype and environment. Studies of populations in sociocultural transition offer an unique opportunity to identify the relative influence of specific sociocultural factors on the rate of change of blood pressure. In addition, when the study of such populations is placed in a quasi-experimental context, genetic-environmental interactions may also be detected. This strategy is illustrated by a study of the changing blood pressure distribution in Tokelauan migrants. Such an approach requires the initial definition of a response variable which measures change in blood pressure as a consequence of migration. The response variable, which identifies the relative influence of concomitants such as weight, age, and obesity, can then be subjected to genetic analysis. In the Tokelau case, blood pressure response tends to be positive in migrants but negative in nonmigrants. Further statistical analysis indicates that there is a small proportion of high responders in both populations and that these cluster in families in the migrant population. However, estimates of the transmission parameter suggest that sociocultural transmission, rather than Mendelian segregation, is responsible. To date there is little evidence that genetic-environmental interactions have had any impact on the development of hypertension in this migrant population.